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Abstract:

The present investigation was designed to qualitative analysis of renal calculi. Twenty-
eight calculi were obtained from (8) females and (20) males afflicated with nephrolithiasis.
Their ages ranged from (7-60) years. Also Qualitative assay of renal stone appeared higher
percentages uric acid , calcium, oxalate, phosphours and ammonium in calculi of males when
compared with that of females.
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Introduction:

Kidney stone are made of salts and minerals that stick together to form small pebbles. Kidney
stones typically leave the body by passage in the urine stream, and many stone are formed and
passed without causing symptoms.®)

If stones grow to sufficient size before passage on the order of at least (2-3) millimeters they can

cause obstruction of the ureter. The resulting obstruction causes dilution or stretching of the upper

ureter as well as muscle spasm of the ureter , trying to move the stone ‘® This leads to pain, most
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commonly felt in the flank , lower abdomen and groin. Renal colic can be associated with nausea,
Vomating and blood in the urine . There are several types of Kidney stones based on the type of
crystals of which they included:
1- calcium oxalate stone.
2-uric acid stone.
3- struvite stone.
4- other stones.®
Kidney stones cane be due to underlying metabolic conditions , such as renal tubular
acidosis,) Dent's disease,® hyperparathyroidism and Medullary sponge kidney stone,® increase
global temperatures will lead to greater future prevalence of kidney stone .V
The aims of this study is to evaluate the composition of kidney stone qualitatively and to
predict the relation between kidney stone and change to some biochemical parameters.
Material and Methods:
Patients and control subjects:

During the period from July to December (2009) .Twenty- eight stones obtained from
patients afflicted with urolithiasis. They were 20 males and 8 females .Their ages ranged from
(7_60) years. All of them were attended to the Al-Sadder Teaching Hospital in Najaf city. Stones
were obtained by surgery .

The stones were washed to remove any dried blood or other matter, Dried in an incubator at 37 o
and weighted . They were pulverized in a motor ,A sample of the powered stone was
weight(0.1gm). The residue after drying was divided into aliquots for chemical analysis.The stone
were subjected to quantitative analysis to determine composition.
. Qualitative Analysis of stone:
For a complete chemical analysis, small portion (0.1gm) of powdered calculi were added into
5 test tubes to check for the individuals constituents according to the following approaches:
Reagent: 1- 10%HCL:preparted by dilution 10ml of concentrated HCL to 100ml with distilled
water2- 20% NaOH : prepared by dissolving 20gm of NaOH in 100 ml of distilled water.
Calcium:
1-five drops of hydrochloride acid (10%) were added to the first test tube.
2-Two drops of sodium hydroxide(20%) were added to the same test tube . the appearance of white
cloudy precitate was interpreted as postive for the presence of calcium. "
Oxalate and Carbonate:
1-To a second test tube few drops of hydrochloride acid (10%) was added.
2-To the residue that remained after heating and cooling , a few drops of hydrochloride acid (10%)
were added. The effervescence at this point when there was none before heating were showed the
concentrated of oxalate in stone. ® The appearance of tiny bubbles was interpreted a positive for
carbonate.
The appearance of tiny bubbles was interpreted a postive for carbonate.
Reagent :
1-2.5 M NaOH : was prepared by dilution of 156.3ml of 4 N NaOH to 250 ml of distilled water.
This solution was used after previous standardization with Hydrochloride.

Uric acid :
1-To a small amount of the pulverized stone ,1 to 2 drops of concentrated nitric acid was added.
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2-The solution was evaporated slowly just to dryness, apink_orange color was formed in the
presence of uric acid .

3-The tube was cooled and several drops of concentrated ammonium hydroxide were poured,
apurple color was developed that indicate the presence of uric acid. ©

Reagent:
1-Ammonium molybdate (3.5%):3.5 g of ammonium molybdate was dissolved in a solution

prepared by mixing (25) ml of concentrated
nitric acid with (75)ml.

Phosphate:
1-To the fifth test tube 3 drops of 3.5 % ammonium molybdate in 25% nitric acid was added.2-The
tube was heated, the appearance of distinct yellow color was interpreted as positive for
phosphate.®©

Reagents:
1-0.6M HCL :prepared by dilution of 4.98 ml of concentrated HCL to 100ml of distilled water . 2-

2.5M NaOH. This solution was used after previous standardization with Hydrochloride

Ammonium ion :
A ammonium ion was detected by the following method :

1-A small amount of the powdered stone was heated with 2ml of 0.6 M hydrochloric acid.
2-the tube was cooled and neutralized with 2.5M sodium hydroxide .
3-Then 0.5 ML of Nessler solution was added.Nessler solution was prepared by dissolving 100g of
mercuric iodide(Hgl2)and 70g of potassium iodied (KI) in 400ml of distilled water . The mixture
was rotated until a complete dissolving ; 100g of NaOH was dissolved in about 500ml of distilled
water. The latter was cooled thoroughly and added with constant shaking to the first mixture. The
solution was made up to one liter with distilled water. dissolving 100g of mercuric iodide(Hgl,)and
70g of potassium iodied (KI) in 400ml of distilled water . The mixture was rotated until a complete
dissolving ; 100g of NaOH was dissolved in about 500ml of distilled water. The latter was cooled
thoroughly and added with constant shaking to the first mixture. The solution was made up to one
liter with distilled water.
4-The appearance of orange —brown precipitate indicated the presence of ammonium in the
sample.®

Results:

The description of mean percentage of kidney stone compositions:

In the current study , 24 urinary calculi were obtained from patients afflicted with
Urolithiasis. These calculi were examined for heir shapes. Some staghorn stone, mulberry stone,
jack stone which were examined. Composition and constituents were measured by quality analyzed
of urinary calculi.

distribution of individual components in Kidney stone:

The frequency of individual component in the quality analyzed kidney stone was
expressed in histograms Fig(3.1). The result of calcium and oxalate a higher values in
compared with those of females. Uric acid percentages were found to be elevated in males
compared with females patients. Phosphate and ammonium showed a higher percentage of
these constituent in children compared with patients.
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Fig (3.1) the frequency of individual component in the quality analysis kidney stone.

Discussion:

The description of mean percentage of kidney stone Composition:

Kidney stone formation is a complex process, Including crystal Nucleation growth, and
aggregation and crystal retention within the renal tubules. (1112) Crystals form in the urine that

supersaturated with particular salts such as calcium oxalate ,calcium phosphate, and urat (13)
calcium oxalate is the most common crystalline components of calculi. calculi formation is
crystallization of calcium oxalate supersaturated is directly related to the of magnesium and

citrate. (14)
The result of the current study indicated a higher average of calcium and oxalate in male
when compared with female patients. However these findings agreement with Hodgkin son.

(15) had stated a higher average of calcium oxalate from male compared with female patients.
The reason were illustrated in the followed paragraph which related to the fasters in urolithiasis,
Such as infection and occurrence an alteration in the excretion of urokinase and sialidase activity.

29%of all calculi contain calcium phosphate mostly in the form of hydroxy apatite. (16) 41y

calcium based calculi, serving as site for heterogeneous nucleation. (17) The other mechanism
by which bacterial infection can induce calculi formation is by an alteration in the excretion

of the enzymes. Du Toil et al.(18) had suggested that a factor in Urolithiasis is an
alteration in the excretion of the enzymes urokinase and sialidase. decreased urokinase and
increased sialidase in urine leads to the formation of mineralizable matrix. Bacterial
infection with proteous mirabilis and E.coli decrease  urokinase and increase sialidase
activity.
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Up to one thired of patients with calcium calculi have a history of urinary tract

infection, usually associated with E.coli (19)
The deficiency of intestinal bacteria naturally digest oxalate may be the cause of the elevated
prevalence of calcium oxalate calculi in females.

When the bacteria are lost due to antibiotic use, the patients is likely to have

increased oxalate absorption. (20) other factors may to the sex and the seasonal variation (21)
In men, the prostate gland produces secretions that slow bacterial growth.
Women are found to have a greater occurrence of urinary tract infections Primarily.

use the urethra is short ,making it easier for bacteria to reach the bladder (22,23) jncreased
phosphate, and ammonium average in children patient. However itcan be concluded that
the abnormalities in children such as vesicoureteral reflex, urinary obstruction, and present

hematuria that made them with high probability to form infections calculi. (24)
The current investigation demonstrated a high average of uricacid in male than the
female patients. The variation was seemed to be age dependent phenomenon. Several

reports demonstrated increased protein average in females compared with males. (25) some
authors pointed out that elevated protein content in calculi of female patients may belong

to the E.coli infection., (26) 1n some reports, It has been suggested that cystine stone occur
only in the patients with cystinuria. @7) 1 addition, It has been found that cystinuria

accounting for 6% to 8% of children urinary calculi causes (28, 29)
Distribution of individual component in_kidney stone:

calcium and oxalate percentages were found to be higher than that of phosphate in the
examinated calculi. It is believed that the predominant calcium and oxalate percentages in
calculi are related to the nutritional factor in population High protien in take of animal

origin contributes to hyperuricosuria,Hypercalciuria, and hypocitraturia. (30,31)

In the past it is recommended calcium restriction to avoid hypercalciuria.(32) However, it
has been found a reduction in urinary oxalate level associated with increased in take of

dietary calcium. (33) Elevated dietary oxalate may cause raised oxalate excretion and induces

calcium calculi formation . (34, 35)
The restriction of oxalate intake has been shown to reduce the urinary oxalate excretion

,but do not prevent calculi formation . (36,37)
Uric acid percentages in calculi were found to have high values with respect to

other components. This finding may belong to the over ingestion of purine-rich foods. (38)

Dehydration may be involved as essential cause for the super saturation of urine with

respect to uric acid . (39)
The pH of urine may be implicated as a directing factor for the super -saturation of urine

and crystals formation, (40,41)
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